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their	 non-cancerous	 counterparts.	 These	 difference	 have	 been	 explained	 by	 changes	 in	
expression	of	zinc	transporters,	which	directly	influence	the	Zn2+	cellular	influx	and	efflux.9	In	
prostate	 cancer,	 the	 low	 Zn2+	 concentration	 is	 due	 to	 the	 downregulation	 of	 the	 zinc	
transporter	ZIP1,8	whilst	ZIP610,	ZIP711	and	ZIP1012	have	been	proposed	to	be	important	in	the	
elevated	 levels	 in	 breast	 cancer.	 Though	 there	 is	 an	 increasing	 understanding	 of	 these	
processes,	 it	 is	 still	 unclear	whether	 these	 changes	 are	 a	 cause	 or	 an	 effect	 of	 the	 cancer.	
Furthermore,	 it	 is	 not	 clear	whether	 zinc	 itself	 or	 zinc	 transporters	 are	 associated	with	 the	






low	 toxicity,	 and	 good	photophysical	 properties.13,14	We	have	 developed	 a	modular	 double	
‘click’	 synthetic	 methodology	 to	 produce	 biologically	 targeted	 Zn2+	 sensors	 for	 both	
extracellular	and	intracellular	imaging	of	zinc.15	Biotin	is	a	vitamin	essential	to	cancer	cells	and	
the	sodium-dependent	multi-vitamin	 transporter	 (SMVT)	 is	overexpressed	 in	many	cancers,	
including	breast,	 lung,	 ovarian,	mastocytoma	and	 renal,16	meaning	 that	 cancer	 cells	 uptake	




				The	cyclam	 ligand	has	previously	been	shown	 to	be	an	effective	 receptor	unit	 for	mobile	
zinc,18	and	was	therefore	chosen	in	this	study.	The	synthetic	route	to	the	target	probe,	7,	 is	
shown	 in	 Scheme	 1.	 Biotin	 azide,	 1,	 was	 prepared	 from	D-(+)-biotin	 by	 adapting	 literature	
procedures	 (see	Electronic	 Supplementary	 Information).19	 The	 fluorophore	and	 ligand	were	
introduced	 via	 alkynes	 2	 and	 3,	 which	 were	 synthesized	 using	 the	 procedure	 we	 reported	
previously.15,18	After	double	 click	 reactions,20	 the	Boc-protected	6	was	 isolated	 in	moderate	
yield	 and	 was	 de-protected	 under	 standard	 conditions	 to	 give	 sensor	 7	 (see	 ESI).	 Unless	














intramolecular	 vibrations	 (see	 ESI,	 Fig.	 S9).	 As	 shown	 in	 Fig	 1a,	 upon	 addition	 of	 Zn2+,	 the	
fluorescence	 intensity	 increased	gradually	with	an	approximately	5-fold	maximum	 increase.	
The	dissociation	constant	with	Zn2+	was	measured	 through	non-linear	curve	 fitting	and	was	
determined	 to	 be	 1.88	 ×	 10-8	M.	 The	 quantum	 yield	 of	7	 was	 found	 to	 be	 0.02,	while	 this	
increased	to	0.05	after	binding	to	1	equivalent	of	Zn2+.	Although	this	is	rather	modest,	it	is	in	





































washed	 away	 and	 alamarBlue	 was	 added	 as	 an	 indicator	 of	 cell	 health.23	 From	 these	
experiments	(see	ESI,	Table	S1),	we	can	conclude	that	the	sensor	has	no	toxicity	to	either	cell	
type,	 since	 the	 number	 of	 living	 cells	 does	 not	 decrease	 as	 the	 concentration	 of	 sensor	
increases.	










remove	 Zn2+	 inside	 cells,	 the	 fluorescence	 of	 the	 cells	 decreased	 markedly	 as	 expected.	
Pleasingly,	as	hypothesized,	for	the	normal	control	N-TERT	keratinocytes	cells,	we	observed	no	




Fig.	 3	 Confocal	microscopy	 images	 of	MCF-7	 cells	 treated	with	 no	 sensor	 (a-c),	 100	 µM	 sensor	 7	
solution	 (d-f),	 sensor	7	 (100	µM)	with	 saturated	 zinc	pyrithione	 (g-i),	 and	 sensor	7	 (100	µM)	after	
loading	the	cells	with	zinc	pyrithione,	then	TPEN	(2	µM)	was	added	(j-l).	
	
				In	 conclusion,	 the	 biotin	 tagged	 fluorescent	 sensor	 was	 developed	 using	 a	 double	 click	
reaction.	 It	 is	water	 soluble,	and	has	high	 selectivity,	 low	 toxicity,	 shows	good	 fluorescence	
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